PCT/JP2004/017325 



h * m # fF Jt 

JAPAN PATENT OFFICE 



06.12.2004 



su <D^m k mm. z n x v> & & tib <d tbiti ^ ib« $ tt r 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



ffi m n b 

Date of Application: 



2 00 3^121 5B 



mitt 

Application Number: 
[ST. 10/C] : 



m m 

Applicant(s): 



A 



§12 003-408013 
[JP2003-408013] 



CO 



i 

) 



CO 

r- 
m 

o 
O 

3 



Commissioner, 
Japan Patent Office 



2005^ 1 J! 2 0 0 




mwE^ ffifE# 2004-3123086 



#12003-408013 



^-v*: i/E 



[*«%] 

[am hi 
[ft*] 

[j»»U#-^] 
[JSAXtt^lW 
[ft«A] 

[#a±] 
[#a±] 

MM**] 
M&fN&] 

MW**] 
[&#*] 



10310310 

¥J&153U2J! 50 

B23B 27/14 
C23C 14/06 



m# tent 



503212652 

100100147 
lW ^ 
100070851 

£f* 

056188 
21.000R 

tefrW^IEB 1 
TO# 1 
HI® 1 

m®w i 

0313726 



tBIE#2 004-31 23086 



#112 0 0 3-4 0 8 0 1 3 ^-->* : i/e 

i j 

OSMk j^lbtK lift*, ^m«^^ii^$tL^'ffc^^'b#^$^<5,^KjS 
tlx., 

(a) i-yj yr>T-i/3 >&i,z£z>wzm,mz&\,*x, 

(hmax-hf ) /hmax^O. 2m±0. 7J^T 

(b) mMm^mmm. 5 M m&±.i5 M m&T 

(c) i-S J yr>T-isa>mz£%W£ ^20GPa^±50GPamT 

[m*m 2 ] 

^mnma, (Tii- x - y Ai x si y ) (0^x^0.7, o^ y ^o.2)<oa^%, m&itm, mmtm 
******** **** ^^itwtn **ijux «2tcfamo^®m 

[ft ^« 4 ] 

7 ] 

^V^Jlf^H" K ***** 2:^ H H H sa^iB«^ 

[it ^ 8 r° 

[wufrs 9 ] 

mo^M^a^oiux^o 
1 0 ] 



ffifE# 2004-3123086 



2003-408013 ^-y 



1/ 



[0 0 0 1] 

©WXjilrS?*^ ^^^^^ Wttftt^tUfc^ltijati 
[0 0 0 2] 

SS? ?S .272 ? , AlTiSi©*ffcW***fb 
[0 0 0 3] 

2. »X*t (tfcfflltf) ^##-fb LTV>-5, 
[0 0 0 4] 

•qwIm**^* 1 ^!?'^ *#«-t»=TiNK, *©±KTiAlH«, IC^ICT 

I U U u 5 J 

[#f^^m 1 ] #^^2793773-t<2r^ 
[#W=5:m2] #M=»3347687-§-5r*R 
[ffc^O^] 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 



o 



ttliE# 2004-3123086 



Wm 2 0 0 3 -4 0 8 0 1 3 ^- v : 2/ 

[0 0 0 9] 

[0010] 

;J* w?w» ^Si 1 ^ g«» Kg 

[0011] 

o 

[0 0 12] 

*i&9m. itctit^tn^a^, rise, a**a5g-r*itKiniT ^^4* 

i©M»#»TOK#(a)-(c)*||fc-f£l:*««fc + 4 0 ^ 

L&frmZ £hmax, WEI^TO^jf L&*m$ (JBE«*3) fchf fc i"S § 
(hmax-hf ) /hmax^O. 2J^±0. 7Jy.T 

(b) «K«<?3jRJ¥**0.5//mJa±15/£mJ^T 

(c) >T>T- > a >mz X S«3tf*2OGPa»±5OGPaJ0lT 
[0014] 

[0015] 

S^i??Kt^ (b) ?f ft * rl, * : * l,J:< ^ m»a*w5l?#£5S 

1"4/i^±HB(a), (c)OSfrti!ttjfj:v> 0 
[0 0 16] 



mUE^F 2 004-3123086 



<&m 2003-408013 



^-*J: 3/ 



rh9-f#D^hJ ^47^ *3* (2002) 177-183^-^ 

OW*6Wt«ft*W(flT, Melt**)-***. TO2-Ctt ^KWkT^A 
KBE ™®jJi*****«* *WK20O«ttM«««WR20O A<0 & 

[0 0 17] 
[001 8 ] 

o 

[0 0 1 9] 

~^|^** S * 20GPaa - t50GPa »Tfci-*o ^ffSU»«Sli, 25GPaM±40G 
[0 0 2 0] 

l-5J?£5*« ±15^maTt+4„ **#0.5„ itKftOA 

[0 0 2 2] 

to|E# 2004-3123086 



!Wm 2003-408013 



^-v*: 4/ 



tkffJKli, (Tu-x-yAlxSiy) (0^x^0.7, O^y^O 2)<O^Ym te&Avm 
[0 0 2 3 ] 

Al<7)^Wfi(]I^J:b)x^0^x^0.7i:^^ o il04fiL<{± 

0.^0. 65-c**. si******, *owmtifc»ffiiv»i iiiii 

^-r^^if* miT . Mt ,^ y*0.2«fcLTSi*«*«* ^ 

*Wfe*L*v>K*#*4 0 Si^#«(Wib)y^0^yio 2 f 55 !f S? 

L<fi, 0.05^0.15-C**. Ti, AK Si©*#*(*mfc)i- x -y x y{ ± k^iSi 

0 2 4^ ^""^ 

m ft? f U?*!r f ?Hf * £ ** h ^•^■Mb^Al^fcW ttMMfcf 

« c £ v» c> Tzm j& & dt> 2> o 
[0 0 2 5] 

*1^^ <1 "^^ i: ^" e ^ T$ftL ^ *«**lWtt* 0.005 ^±0.5 

[0 0 2 6 ] 

[0 0 2 7] 

ttJSE#2 004-3123086 



#M 2003-408013 



5/ 



10 0 2 8] 

SWUKfrtat btl&o JMfclftKli, TO^^2nmJ^±l00nmJ^Ti:1-^it W 

*k um^^m^mh^ ±tm^<Dwnmmmmh 

[0 0 2 9] 

mmmm (cbn) ^ ^ -y ^ > kmf#, m.\ t * ^ m-mm^ r vwtik 7**=.? 

[0 0 3 0] 

OT^iV^ il^tfCli, tfOxJf, (Ta, Nb)C, VC, Cr 2 C 2 > NbC& ¥&mfb KZ> 0 
[0 0 3 1] 

t-^-^Htli, mrnnm^ 5a, 6a^OM^Jl^f^^l;ffr£^& 

< ti>mt%zm, mm, mmR^mm^bm^ti^^ < ^lat^^a®^^ 

[0 0 3 2] 

flaSftfllfc LTtt. ^ff, JIS|S^SKH2, SKH5, SKH10& f WW^HM, SKH9, SKH 
52, SKH56^^0Mom]eii^^ W#tf ^n^ 0 
[0 0 3 3] 

mm, m^^m, m^^m, mitr^^-vA, m^r;^- 

[0 0 3 4] 
[0 0 3 5 ] 

TO^/P^1-^»^^T^^ 0 cBN#«=S:80#«%^Tt-t-^O{i > 80#»%&jgx.;i>j* 
^#«:^LTcBNfi : ?-|WI±O^^Bi|{c^ 0, cBN^#05jgg^lS : T^&5&tL7&* 

£B1E# 2004-3123086 



2003-408013 : 



6/ 



[0 0 3 6 J 
[0 0 3 7] 

(4) *r-f K&60~98#«%^*, 3*«#*>f *&0^t*>f < > fclff wr 

[0 0 3 8] 

*i* *l* ^ 4 < t & i«* t ^»m^mm tfrbte&zttmzL^ 

[0039] <- « %r 3= u v 0 

20%U±80%UT\ *ft**>*15%&±75%J&T**> Affi^ Y Ca Zr Ni Ti 
[0 0 4 0] 

ZSTZf* y-r*tf****&ra**Lfci*fc-r*tfc# 

[0 0 4 1] 

v> ft v> K 9 -f Jul ft m.ti ttWR*** Lfc * * * > ? Lfc 9 L £ < ; < 

ffiIE# 2004-3123086 



#12003-4080 13 



7/ 



[0 0 4 2] 

[KEJfeffil 1 1 
[0 0 4 3] 

(1) -9- 

t Lt, ^V- Ktf*JIS»*P30<&jBflte&, ^y^«**JISa*OSPGN120308O 

»*>*BE*lfc*fc±»rTV*oT1500Vi: U HtSI©^ V >^Sri5^Mfr oA D Z 
[0 0 4 4] 

^65013, Ri&^JE2.0Pa, T**JE*200Vfcili«FLfcf 3, *V-Km*K10 

0AO7-^«**ft»LT, T-^*«»aB*e)«-f *V*»^S*TttWR*^jaL 

t^;itf^ffc/: 0 52"Ctt, ij Ifeifr *fir o fc «, MHii 

n > X /•? y * lj > $rfc* 7 >,S? 9 > * K ^ y ^ y p ^ ^ ^ y ^ i; y y m ^ j. ^ x ^ 

[0 0 4 5] 

<D®mwk<nwm, mM*7Kir 0 *m\z&^xm\ZK-riti£m<r>®.m±, xps(x-ray Phot 

oelectron Spectroscopy) KX fir o tzi>\ jfij£o«SffiW\ &&«?ig{Rttt;:#tt<a{K/.hft 
ilcEDX (Energy Dispersive X-ray Spectroscopy) #*r*\ SIMS (Secondary Ion Mass 
Spectrometry) CiotiT^o ®S|C£^tt;r/f >7-y 3 >ft|; 

J:S***«eLfco «3feLfc«*, it±#L&«$hmax, WM«M(hmax-hf)/hm 

ZfflMLXftvtzo tiz, mfcii, >>7>9-(mStf:WL Nano Indenter XP) K 

X'noizo It:, tWl-220«ffitiS«:W^jtt£«>, ^1*ftfc¥*&*fcg**2--lO()nmT 
*^^«^U tt#5U 52-efi, 200-500nmT?*ofc o 
[0 0 4 6] 



fchiE#2 004-3123086 



#12003-408013 




9 



12 



13 



14 



17 



8 



20 



Cr 



TiN 



JO 
11 



CrN 



TiN 



TiN 



TiN 



TiN 
TiN 



CrN 
TiN 



CrN 



21 



CrN 



_22 
JT 
52 



TiN 
TiN 
TiN 



0.05 



0.0 



0.0 



0.005 
0.0 
0.2 



T» t . 4 AI..,SI. ,N 



Tip ,^Ai n ^ Sin.nsBn ».Cn ,N ft 7 



0.0 
0.3 



0.5 



0.15 



0.2 
0.1 



0.4 
0.3 



0.1 



0.3 



0.5 



0.05 



0.3 
0.3 
0.3 



T i fl , 4 Aln 
Ti 



sSio. 05 Mg 0 



05"*BO.B5C B „Nn 7 0 „ 

;AI„ EC Si„ «^Ca n ne N 



0.35"'0.S5 J 'B.BS^an nd' 
^ 1 O.^sA 1 0.45S j n nsVn ^Cn ,N« 



Tio.4 5 Aln, s Si ftnc Cr 



mm,**> 



0.05^0. l^n 



-— _ „ -,~"P.I»»0.9 

! 'o.JsAIn , S S|, ns Zrn ? J B .0 ? j 



TipgAI^ N 



JLujAJg^N 



Tio,a S A» n , s Zn fl . 05 Zrn n .N 
Tip . dsA I p. 4S B 0 fl!; V n njj N 



Cr,,„Al fl7 V n nc N 



Cr 0 ? Ai n 7 Si ni C n ,N 



Vo.2AI 0 7 Cr n ,N 



0.7 



Vo.2AI OT Mo ni N 



Vo. 2 AI 07 W n ,N 
TiC 0 5 M n , 
Ti 0 fi Al n S N 



mm 



mm 



\m,*&> 



_3_ 

4.5 



1.5 



0.5 



2.6 



3.0 
5.5 
1.9 



1.5 
3.0 



2.2 



15.0 
8.7 
6.2 
2.4 
2. 2 



3.2 



3.0 



3.2 



3.3 



3. 1 
2.5 



tBSE#2 004 -3 123086 



#M 2003-408013 



9 







fx. IS. 
(GPa) 


nmax 

(ntn\ 

Vlllll/ 


(hmax-hf)/hmax 


1 


26 


220 




2 


30 


250 


ft cn 
U. oil 


3 


28 


400 


u. o / 


4 


30 


1 ?n 


U. bo 


5 


31 


45 


n co 
U. 62 


6 


38 

W W 


250 


ft on 
u. ou 


7 


33 


bOU 


ft A A 

U. 44 


8 


34 




ft cc 

U. bo 


9 


39 


inn 

1 uu 


U. 4 1 


10 


40 


inn 


ft A Q 

U. 49 


11 


1 48 


p*sn 

LJU 


ft 0 q i 
u. Jo 


12 


36 


?nn 

Cm UU 


ft Cil 

u, 54 


13 


24 

km "X 


3^n 


ft on 


14 


28 


35n 


ft 0 1 "I 


15 


29 


35n 


ft A7 

U. 4/ 


16 


37 


°nn 


0. 56 


17 


36 


200 


0. 43 


18 


35 


280 


0.55 


19 


38 


280 


0.48 


20 


33 


280 


0.54 


21 


34 


280 


0.58 1 


22 


32 


280 


0.61 


51 


29 


200 


0. 15 


52 


26 


250 


0. 10 



[0 0 4 8] 

(2) mmn&owm 

[0 0 4 9] 
[»3] 





mmwm 


wmwm 




SCM435 


SCM435 


(m/min) 


300 


320 


5gTJ 

(mm/ rev) 


0.3 


0.3 


(mm) 


2.0 


1.5 


(min) 


40 


50 



[0 0 5 0] 



tBSE#2 004-3123086 



#M 2003-408013 



^-v: 10/ 



[f£4] 







Jig 2* J-TI All 




i 


0. 077 


0.071 


2 


0. 069 


0.069 


3 


A A A J 

0. 084 


0.081 


4 


A AT* 

0. 071 


0.073 


5 


A AAA 

0. 062 


0.061 


6 


0. 052 


0.049 


7 


0. 061 


0.055 


8 


0. 058 


0.057 | 


9 


0. 059 


0.055 


10 


0. 061 


0.052 


11 


a" A r* 4 

0. 051 


0.044 


12 


A A A *» 

0. 063 


0.05 


13 


A % A A 

0. 102 


0. Ill 


14 


A A A * 

0. 091 


0.098 


15 


0. 074 


0.071 


i_ 16 


A AAA 

0. 069 


0.067 


17 


0 071 


0 07 9 
U. U I L 


18 


0.074 


0.072 


19 


0.075 


0.077 


20 


0.081 


0.079 i 


21 


0.079 


0.081 


22 


0.082 


0.085 


51 


0.234 


XV 


52 




Xlf 



[0 0 5 1 J 

*. f m S,? J* 3 ^***® »*H« (hmax-hf ) /hmax * *-f * «B0l * * *. « ft 

)/hmax^0.2*#T^S^51, 52(4, 1!0 811*88 £ *3 V* "C ^ffl^ CtLlo^ 
[0 0 5 2 ] 

1**1-7, 12 j: ^ ^^m^^^t £ ^^ <0 ^mmi l zmn^^ziz<^c>t- 0 ^ 

»W«a«t^*<ftofc4:*»**L*. MK, K»l~-22©d*, B, Mg, Ca, 

o 

[0 0 5 3] 

TiCN, TiSiCN. TiAlCNOd"feOV»-f*L**«J«Lfc««.*ft«L, *3^i"#.#-clfe* 

Tt«*ttS*Kfc^£t**ofc Q ^a^?,, tgiitu, ±E©j:^ft#t 

tbiE# 2004-3123086 



Wm. 2003-408013 



11/ 



imnm 2 ] 

[0 0 5 41 

±£*Jlfll«>tC*2. 11. 16. 51, 52fcWMto*©*Lfc. £ *.fc*«l|**jt J K'J * 
tfflv^T, SCM440(HRC30)O^MttiDl^^fV>, X****M LT*fc. 
[0 0 5 5] 

M£#J±, «JBIiaa«90m/min, £ <9 *0. 2mm/rev. , OTJ «J £JS v»r (17 - £4£ 

[0 0 5 6] 
[^5] 





to 2-2 


to z-u\um 2-16 

IWEE 


to 2-51 


TO 2-52 






to 2 


1**411 


TO 16 


TO 51 


TO 52 






5,600 


7,600 


4,900 


1,050 


1, 100 



I 0 0_5 7 ] 

I^M^J 3 ] 
[0 0 5 8] 

^aiawsKiootta^fe)©at#* ttttfflatL , ^ M#Blt n 

fc. ±££)fcfllOtttt2, 11, 16. 51, 52fcH*C!>*«>fcLfco instil 

!S£fiL K5;l/ * fflV ^ SKD11 (HRC60)O^>K 5 ;v«WiJ^nX^v^ **** 
[0 0 5 9] 

n^ l im^J Jmmm0(Wmi ^ 03mm/ ^ ®^^*Ad=12mm, Rd=0.2mm, «J 

[0 0 6 0] 
[*6] 





to 3-2 \um 3-1 1 


Un 3-16 

mm 


TO 3-51 


TO 3-52 






TO 2 


TO 11 


un i6 


TO 51 


TO 52 






145m 


160m 


140m 


21m 


28m 



1 0 0_6 1 ] 

3-11, 3-1614, 1^3-51, 3-52i Jfc^LT, < 

ffiSE# 2004-3 12308 6 



#H 2003-408013 



^-v*: 12/E 



[Mmffl 4 J 
[0 0 6 2] 

v\ I**^*fMBiUT**:o cBNjfcgfleWu jBflte&fttf? hM*-;Hffi^t TiN 
^©cBNttttftfcinJlLT, IS0MteSNGAl20408<«^?>OTJ^y to 

^itV K ^ i K ^^^^^ ^«nuu^, Jf7 

[0 0 6 3 ] 

[0 0 6 4] 
[*7] 





M** 4-2 


5tM 4-1 ]\Un 4-16 


Um 4-51 


M*4 4-52 






1**4 2 


tt*4 11 


M*4 16 


1**4 51 


1**4 52 


*Wi»janx 




0. 109mm 


0. 088mm 


0.097mm 


0. 325mm 





[0 0 6 5] 

* 7 ^+**»= Li J***^ 4 T 1U 4 " 16 ^ ^4-51, 4-52tifc^LT, MEKttiCff 
[0 0 6 6] 

liaMcowm^ra] 

[0 0 6 7] 

J"iL tt "S?*?* aw *^*«*®^**+WWIteftBB-C*i), CA)»±, {DIN 

o 

[«F*©ftW] 
[0 0 6 8] 

10 11 12 -f < V>M 13 SttUSI&h 

20 mmm 30 je^ 



ffifE# 2004-3123086 



#H 2003-408013 



<*-V: 1/ 



mm 

imi] 




ffiil#2 004-3123086 




WIE# 2004-3123086 



■#« 2003-408013 



urn, mum, R&mmfrhm&ztLZft&mfrhm&2tizwftm*&x.& 0 z<d 

max-hf)/hmaxtf*0. 2&±0. 7&T 

(b) mMmnmmm. 5 M m}>l±15 M m}lkT 

(c) t^VfVf-y 3 ^CU«$ * s 20GPam Ji50GPaJSlT 
[1KB] &L 



ffiSE# 2 0 0 4-3 1.2 3 0 8 6 




l/E 



2003-408013 



iU I A 



lit 



ftSU#-^ [503212652] 
1. leH¥J3 S 2 0 0 3^ 6B 1 1 S 



miE#2 0 0 4 - 3 1 2 3 0 8 6 



Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number: PCT/JP04/0 17925 

International filing date: 02 December 2004 (02.12.2004) 



Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2003-408013 

Filing date: 05 December 2003 (05.12.2003) 



Date of receipt at the International Bureau: 04 February 2005 (04.02.2005) 

Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



